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@ Streamer larveDhig device, 

@ Acableleyeling device is attachedtoastreamercabletyy 
providing an adapter mocfaile secured ti^Meen tm> sesmlc 
streamer cable secticms w$ttt one of the cable strain mem- 
tffirsTwq tfWf hr i ii Tiiiil ii A ii overiying coaxial housing ts 
■ wwiwrBuJ ^BT t=y!>fctf5Lm ^XKit the adapter module so as to 
tbtale ¥^h respect to the module. The overlying housing 
carries lev^rng apparatus In the form of paravanes as well as 
def]^ sen^n^ and <flfier apparatus; with the top part of the 
euetS^pag boosing contaiimtg a hollow or foam-lilted 
lun3yan»tiartibivand with the bottom portion of the housing 
cartS^attg baomi&, electronics and sensing devices, such 
that the housing is maintained in a vertical orientation 
. because of its tnioyant top portion and weighted txmom 
portion. The cable leveling device is secured not fay collars to 
the resilient outer casing of a seismic streamer cable but 
rather to a rigid adapter module between cable sections, 
which in tum Is secured to a single strain member, vyith the 
adapter providing a relatively short base tine and thus a 
shorter leveling device. In one embodiment the housing is 
divided to provide a two-part slamshell arrangement 
clamped over the adapter module, with the adapter nrKKlule 
having drcumfarential slots at eitiier end thereof into which 
drcumferential inwardly protecting ridges of the housing, 
project such that rotetton of the housing relative to the 
adapter module is fadfilated. 
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streamer interface adapter' eabl^'iooajnted leveler. 




FIELD OF INVENTION 



This inventim relates to streama cable positioning and leveling and, mwe 
s partiralarly, to a leveling deviee wtddi attaches not to the outer redlient ddn of 
the cable but rather to a rigid adapter module connected between two cable 
sections. 



As exemplified JJJS. Patmts SySSlyTSl; 3y673«556; 3,931*6081 and 
10 3,61199759 various, devices commonly twmed 1)irds" utOize paravane structures to 
^vide for the tevding of a seismic streamer cable. In an of these deviees9 vanes 



to rotate fredy about the sdsmic streams cable having been mounted eith» 

above9 beiow, or to the side of the cable by means of collars attached to the skin 
15 of ttie cable. In aE of these devices tlie bird is secured to the re^mt outer skin 

of the sdsmic streamer cable ¥diieh increases positional error of the bird vis-a^^ 

the center Une the cable due fo the resiliency of the ddn. 

hi UJS. patent 3,43494469 a bird with paravane structure is mounted with the 

seismic cable therethroujj^ In ttds {N&trat the bird rotates abcmt the flexible cable 
20 iMdti causes al|gnm»t uncertainty due to cable flexibility. 



BACKGROUND OF THE INVENTION 



or wings are utilized to position the cable and, in most instances, the birds are free 
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It win be appreciated that with do accurately maintained oriratation of the 
bird relative to the cable center line, control of the cable tqr use of the paravanes 
introduces wrors which are the result both of the resili^iey of the cable and aiqr 
short base line length. As a result a relatively long base line length is med which 

5 results ina relatively laag device. Hie long base line length is utilized so that the 
bird is aeeuratebf aligned with the center line of the cable, this being e^ecialty 

impc^tant when the bird is fitted with aheadli^ sensw. 

It win be appreciated that seismic streamer cables are provided with strain 

members, usually three in number, which, are placed under considerable tension 

ID durii^ the towing c^eration. The tension can exceed 3,000 pounds mch that any 

one of the strain relief memb^ establishes the cable center line with a relatively 

h|^ ^gtee of accuracy. Howeva, tiie skin of the cables being re^at often 

introduces a cantiic or other errors when birds are attadied merefy to ttie cable 

skin. 

15 As desGTibed in JJA Patent AppUcaticRi Serial No. 444,083, filed 

November 24» 1982, by JohnT. Fowler, entitled System for BemovaU^ Housing and 
Ai^f^ Con^onots of Towed Array and assigned to the Assignee hoeo^ and a^ 
in IXtS. Patot ^plieaticHi Serial No. 585,027, filed Slardi 5, 198^ also by JohnT. 
Fowler, ^titled l^ystem for Removably Housing Alignment and Aligning 

.20 Oomponent in a Towed Airajf and as^ned to the Assignee hereof both appliea- 
ticQS beii« fTK»TtvM herein by ref errace, it is pointed out that the utilization of a 
tubular adapter module placed between the ends of adjacent seismic caUe sections 
can be utilized for a variefy of different pirposes, mainly in the alignm^ of 
s mal t i ve devices such as compasses and transducing equipment to the center line 
25 of Hie cable. Ttie reason tiiat this alignment is maintained is that tiie ceht» line is 
^tablohed by virtue of securing the. adapts module to on^ <me of the strain 
n>embers which is utilized in the seismic cables* This is accon^lidied clamping 
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anify one of the strain members to the module sudi that the module is maintained 
parallel to the longitudinal center line of the cable. The other strain members run 
throu^ the module and are free to move in the channels provided. Thus, the 
adapter module is keyed to one and oily one strain member, thereby eliminating 

5 skewing farces which would be the ease if the other strain members were rigidly 
attached to the adapt«. module. The adapter module in general is of a diameter 
similar to that of the cable and is secured between the cable sections both try the 
securing of the strain members within the adapter module to those carried by the 
cable sections as weU as by clamping the outer skin of the ends of the cable 

10 .seetians to the adapter module ^arfs.- 

b summary, the aforementioned adapter modules are utilized to house 
components and to provide alignment of the adapter module and its components 
withtmestrainmember and tins tile- center line of the caUe. * 

SPMitABY OF THE IWVBNTION 

15 A cable leveling device «r bird Is provided in which a housii«earryii«wii^ 

or paravane is rotatably secured to an adi^tcr module between two cable sections, 
laore ^ecificaUy, the adapter module Is relative short and relativety easily 
attadied between the ends of adjacent cable sections. The modtde provides a 
relatively rigid base which is aligned with the longitudinal axis of the «able^ In the 

20 subject inventioD the adapter module is provided with annular inatii« means 
inehiding grooves^ diannels or slots at either end. An overlyb^ hoinsii^ earryiiv 
cable leveling and c<mte»l apparatus b coaziaqy mounted over tiie adap^ module. 
The housing is adapted to rotate about the adaft» module, witii the ho«$ii« beii« 
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ptovided with certcsEionding anhuiar mating means ineludlng inwardly-dirceted 
tvdg^ fitt&fe into tiie anmilar slots in tiie module. The houang in one embodiment 
inelud» a damsheE of two parts wltt an porticm being provided with a 

hollow « f oam-fllled cfaambor. to provide baoysaey for the leveling device or bird 
5 and to maintain a vertical wientaticm of the houang in combinatian with the 
weight of the components in the lower, portion of the hoadng. The lower part is 
weighted by the apparatus carried therein which not only opiates the paravanes 

tnhidi are attached to the Kmer portion of the outer housing in one embodiment 
but also tadudes depth sensors, compass heading devices and other electrfcal 
10 apparahis usually eontahied within a Wrd. Thfe apparatus fefaM^^ 

tte sefamie streamer caWe through .coDs carried both in the lower housing portion 
and ta a breech in the ada&tcr module. This electricaDy connecis the bird to the 

cable. 

The housli« which coajdalty surrounds the adapter module Is on a relatively 
15 short center toe and in obecna>odimeht Is a hinged afteir with the top cover be^ 
Idngedl^ attadied to the bottom portion and clamped over the adapter module ^ 

that tiie aforementicmed anmdar grooves and ridges mate. 

Wat is peovided fa a streamlined, neutrally buoyant bird with the neutral 

buoyancy being provided In part l?y the hollow and foam-^ned upper portiM 
20 coarfally-Hnounted housli^ and in part by I«8itJve^r l«o^ A cott fa 

carried boHi to ti» breedi of the adapter module and In the tower portloa of the 
liou8li« fir inductive conplii« purposes. The Whigs are carried on the te^^ 
of the haaOx^ and are rotated about the cable center Hne as opposed to being 
spaced ftom the longitudhial center fine of the cable. The mounting system is 
25 rigid, providii« alignment aeeunu^. Nofae reduction to provided by the Mbject 
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deviee sinee there is no need for the use of an extra tube to maintain the i^right 
position in buoyaney. Because wily one strain member is attached to the adapter 
module the housing b maintained in alignmait with the cable eoiter line due to 
the 1,000 to 3,000 pounds of tendon involved. The bird is mounted on a short base 
5 line length because of the rigid attachmmt, with the laag base line length of the 
prior art devices beii^ avoided. Tims the subject cable leveling device can be 
made ezceedingty sHrnt. 

BBIEP DESCRIPTION OF THE DRAWINCS 

These and oth» futures of the subject Invention win be better understood 
10 In connecttoa with the drawii^ of whidu 

F|g. 1 is a diagrammatic illustration of the subject bird mounted to an 
adapter module vAdA is seoired to the ends of two adjacent cable section^ 

F|g« 2 is a side view of the apparatus of Vig. 1 fflustratb^ the carriage of 
the paravane or wing by the lower section of the rotatable outer haaODg, with the 
15 ballasting and electronics being provided beneath the paravane or wing; 

Ffg. 3 is a sdiematie and sectional view of the utOizatioii of the adapter 
moOile, witti its annular end dtannels cooperating with the ridges of the coaxial^ 
mounted overlying houdng} 

F%s. 4A, 4B and 4C Illustrate the vertical crimtatba of the housii^ 
20 r^ardlessn of cable twist; 

Vigs. 5 A and SB are sectional views of a pwtion of the coaxial overling 
housing illustrating the hollow nature of the }xgp& portion of the housing and its 
hinged structure end dancing means; and 
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Vig. 6 is a diagrammatie Dlustratipn shovnng secticms of cable attached to 
an adapter module to which is to be attached a bird having a hilled erterlor diell 
and iiiwardty-directed ammlar ribs which cooperative with the annular channels in 
the adapta module* 

DETAILED DESCRIPTION 

Beforii^ now to Ffg. 1, a streamer inttf face adapter cable mounted lev^ 
cr bird 10 is mounted between streamer cable sections 12 and 14 via pundi lock 
bands 16 whidi, as vriXl be discussed, secure the streams caMe sections to an 
a^tS module 18. As fflustrated in this embodiment, an oute^ overlying bousing 
LograaaQsr indi^^ti^ by the reference character 20 inelades a t<^ damshell 
portion 22 and a bottom portion 24 vdiich carries wings 26 tiiat are noitralfy 
buoyant. Bottom portion 24 ineh^^ a cyUiH)» 28 which carries^ inter alia, tiie 
electromechanical apparatus tot positioning wings 26, batteries and other dec- 
tronic s^isocs and circuits. 
15 As can be seat from the bottom left-hand porticai of this figure, cable 
section 12 ty^eal^ includes strain members 30, 32 and 34 which run longitudinally 
throi^ the cable as illustrated, bterecmnecticm wires 36 are also ^wn and are 
conneeted via ecmneetors (not diown) to tiie adapts module 18 such Vbat Inrd 10 
and tiie eleetronies contained tiierein are indue tivety coi^led to ttiese lines wbSxA 
20 transmit the fitif ocmatiioii to and from a to?ring vessel (not diovm}. 

Bef errix^ to Fig. % a side view of Ae bird of 1 is shown in ndiicA <Hie of 
the wii^ is seea to be pivotedaboot pdnt 40, which in tbB preferred embodiment 
is along the iffngf^«<^^»»i center line 42 of the cable made up of sections 12 and 14. 
It win be ^reeiated that a front portion 44 of the bottom portion 24 of housing 20 
is canted for streamlining purposes. 
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Bef OTing now to Fig. 3, it can be seen that in one embodiment adapter 18 is 
provided with annular grooves or channels 50 and 52 at either end th^eof and that 
top portion 22 of housing 20 is provided with a cavity 54 which may be foam-filled 
or left open, the purpose of the cavity being to provide buoyancy. Top portion 22 
5 as wen as bottom portion 24 are provided with inwardty-directed annular ridges 56 
and 58 which mate respective^ with channels 50 and 52 such that the entire 
housing is designed to rotate freely about adapter module 18. b this diagram the 
outer casings of cable sections 12 and 14 are clamped to ridged aid portions 60 and 
62 of adaptor module 18. 
10 to one embodiment, adapter module 18 is provided with a breedi sSiown in 
dotted outline at 64 vrtilch houses a coqpSng cofl 62 vMeh is inducthreify coupled to 
a con 68 carried in Ihe bottom porticm of the housing. This provides for tlie 
coqiBng of signals, from electronic circuitry 70 carried withto the bottom portion 
of housing 20 to the cable-carried conductors. Die electronic circuitry b powered 
isby battaies 72, as are d^th and temperature transducers 74 carried in ft faired 
pod at the aft end of housing 20. 

Etectronic eireuitry 70 b provided to activate a motor 76 yiOdA drives a 
screwdrive 78 having its oilier end attadied to a potentiometer 80 whldi provides 
information as to the position of a yote 82 and therefore the poaitiloii of wings 26 
20 vrtiich are Bidced to yoke 82 via'Iihkage 84. 

Referring to Pigs. 4A and 46, cable 90 is wiented as eiiown by axes 92 and 
94^ wiOi strain member 96 being fixed^ attadied to module 18. Y6k«82 and 
linkages 84 are shown as being coaled to wings 26 to position tiie wii^ at the 
appropriate angle for leveling purposes. Also In this enibotooit in dotted 
25outline 22* b the tc^ pcvtion of houdng 20, illustrating the ability to dan)^ the 
houang to the associated module. As illustrated in Fig.^ twisting ttie cable 
causes an off centering of axes 92 and 94 to the right, which causes a rotation of 
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adapter modnle 18. However, as can be seen, housing 20 is maintained in a vertical 

position with tiic wii«s 26 in a horizontal positUm. This oriaitati<a b maintained 
both by the buoyancy of tap portion 22 and the ballBstiiig of bottom portion 24. 
The same situation is iUustrated for an t^posite twist of tiie cable as inustrated In 
5 F%.4C in whidi axes 92 and 94 are rotated to deleft. 

Beferrii^ now to Bigs, 5A and 5B, tiie hinged structure of houang 20 is 
mastrated in vriiidi portions 100 and 102 of bottom pwtion 24 of housii^ 20 are 
provided r^ective^ with a hii^ receiving groove 104 and a groove lOS adapted 
to receive a matii« portion 108 of top housing portion 22. A screw 110 or other 
10 elampii« device is provided to damp a ledge portion 112 to a top surftee U4 of 
pfKtioal02. A hii«ell6 is provided betweoi hou^ p<»tion22 and bou^ 
portion 24 as illustrated. It should be noted that cavity 54, which provides 
buoyant for the bird, may be filled wlfli foam to provide the required neutral 
buoyancqf of the bird. 

15 BefOTii« to Fig. 6, adapta module 18 is iihistrated as hairfng the afve- 
moitiimedbreedi 6^ wimibe annular diannels 56 and 58 dearly, in evidoiee. Also 
dwwn in ttOs figure are end portions 60 and 62 which protrute into ti» «ds of 
cable sections 12 and 14. Strain member 30* is secured to adi^ter modnte 18, 
laiiereas strain members 32* and 34* are permitted via ehanncils in the adapter 
module to move loogitndinalfy fin botii directions sudi that adapter modnle 18 is 
kcgsd to only me of tite strained members. The ad^ter modide rnqr be ftl^cated 
wiSi stcaht mraibas 30*, 32* and 3^ extoidlng firom eiths aid of tiie moduli^ with 
tiKse strahi members behg attacihed to toe strain mend>ers of tiie cable sections in 
any conventimal manna. 
25 BM 10 Is dwwn In ttie damshdl embodimeit with tn^ eJanufeen portion 22 
opened badcwardly and wiOi inwardl^y-direeted ridges 56 and 58 bdng oriented 
popeidlndar to the c«iter line of hondi^ 20. As can be seen, bottom pwtim 24 
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is provided with dmilar ridges 56 and 58 such that whm the houang is clanged 
over adapts module 18 circumferential ridges exist and lie witiiin the grooves of 
the associated ends of adapter module 18. 

What has been provided is a bird which is readity attachable to a seismic 
5 streams cable by virtue of utilization and of the adapter moAde and whidi is 
maintained in its vertical orioitation both by the ballastii^ of the Iowct pwtim of 
the iMUdi^ and by the buc^mic^ provided by the i^per portion of the housing. In 
one embotimoit, Vtta wings are made to rotate about tiie eeater line of the eaUe 
whi^ provides for more accurate cable positiMiing. It will be noted that tiie 
10 soblect ^rstem Is a rigid system , to eliminate the problems of attachii« a bird to 
the resQioit outer Sleeve or ddn of a cable, thereby reducii^ noise and providing 
for more accurate positioning of the wii«s or paravanes of the bird. 

Having above Indicated a preferred embodiment of the present invention, it 
win oeeor to those skilled in the art that modifications and alternatives can be 
15 practiced wltiiin the spirit of the Inventisn. It is accwdingly intended to define the 
scope of the invention onty as indicated in the following claims. 
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CL AIMS 



Wbat B claimed is: 

1. A cable levying device adapted to be attached to a streamer cable 
compriang: 

5 an adapta modide adapted to be secured between two streamer caUe 

sections, said module inciwBng an inner housing adapted to be attached at either 
end to a section end and an overlying housing adapted to rotate about said inner 
hous&ig and inehidhig wings mounted to said o ver^ housing for rotation about a 
horizontal axis, said overlying housii« incUidingi an eitongated weighted pod^ 

10 structure spaced from the center line of said inner housing, said wrfghted pod-Bko 
structure cantaining apparatus operabty connected to control said whigs. 

2. The device of dafm 1 wherein said sections have strain memboSt <8ie of 
said stram membeis attached to said module inner housing for the alignment of 
said moAde to the loi^tiidinal axis of said one strain member. 

153. T5ie device of claim li*erein said wings and a portion of said module above 
said pod-BlEe struettr^ are podtively bouyant. 



4. The device of claim 1 wherem said overlying housing inehides a damshell 
portion adapted to open up. to slip over said inner houshig and to clamp around said 
inner houdng in a dosed positi w. 
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S. The device of claim 1 whereia said inner housing has annular mating means 
at eithtf end thereof and wherein said overlying housing has corresponding annular 
mating means to ptf mit relative rotatlcm of the housings while limiting longitudinal 
movement betwem the two housings. 

5 6. The device of claim 5 wherein said annular mating means includes cooperat-* 
ing ridges and grooves. 

7. Hie device of claim S wherein said overlying housing includes a clamshell 
portion and means tor clamping said clamshell portion shut over said inner housing 
such that said annular mating means mate. 

10 8. . Hie device of claim 7 wherein said clamping means indudes circumferential 
sttB^ Bboat the exOs of said ov^lying housing. 

9. The device of daim 1 vrtierein the top pcurticm of said ovalying housing is 
posLtiveity buoyant. 

10. The device of c3aim 9 vrtierdn said top portiM is partially hollow and is 
15 foam filled. 

11. The ^vice of daim 1 wherein said overlying housing includes a cJamsheU 
portion axid overlying drdimferentid straps at either end for maintainii^ said 
clamshell portixm shut. 
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The device of daim 1 «Aereni said wings are located m said oveclyiag 
housing sudi that said horizontal axis passes through the longitudinal axis of said 
ad^ter module. 
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